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ENDOVASCULAR AND SURGICAL  TECHNIQUES 
Aneurysm Pressure following Endovascular Exclusion 
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Objectives: To assess the effect of stent-graft implantation on the pressure within an abdominal aortic aneurysm. 
Methods: Aneurysm exclusion was performed using an aorto-uniiliac stent-graft in eight patients. Following stent-graft 
implantation, pressure measurements were performed through a catheter adjacent o the graft in the aneurysm. This 
"aneurysm pressure" was compared with radial arterial pressure. 
Results: The pressure was lower in the aneurysm than in the radial artery, in all cases. Mean aneurysm pressure was 
36.5/33.8 mmHg, while mean radial arterial pressure was 118.5/50.5 mmHg (p < 0.05, for both systolic and diastolic 
pressures). These findings corresponded with a reduction in the palpable abdominal pulse, and an absence of perigraft 
perfusion on follow-up computerised tomography. 
Conclusion: Stent-graft implantation produces a fall in the pressure within an abdominal aortic aneurysm. 
Key Words: Endovascular; Aneurysm; Pressure; Stent-graft. 
Introduction Method 
Endovascular t eatment of aortic aneurysm rests on 
the assumption that the insertion of an endovascular 
stent-graft will exclude the aneurysm from the aorta, 
protect he wall of the aneurysm from the effects of 
arterial pressure, and prevent dilatation and rupture. 
The relationship between aneurysm exclusion and 
reduced pressure represent a possible weak link in this 
chain, because there are often extensive collateral 
routes for arterial flow into the aneurysm through 
patent lumber and inferior mesenteric arteries. 
Experimental work in dogs shows that the place- 
ment of a stent-graft causes a prompt fall in the 
pressure within a surgically created aneurysm even in 
the presence of patent collateral branches. 1 However, 
the degree to which such models can mimic the 
physiology of an elderly atherosclerotic human arte- 
rial tree is limited. The goal of this study was to assess 
the clinical effect of endovascular neurysm exclusion, 
by measuring the pressure in the aneurysm after 
insertion of a stent-graft. 
*Please address all correspondence to: T. Chuter, Malmo University 
Hospital, S-20502 Malmo, Sweden. 
Pressure measurements were performed uring the 
course of endovascular aneurysm repair in eight 
patients; seven elective cases, and one emergency. 
Tapered aorto-uniiliac grafts were implanted in con- 
junction with femorofemoral bypass and contralateral 
common iliac artery occlusion. 2 All endovascular 
grafts were anchored proximally and distally with 
Gianturco Z-Stents, and the basic technique followed 
the same pattern in all cases, although the delivery 
systems varied. The Ivancev system was used in six 
patients, and the Chuter system 3 in two. Proximal 
stent placement was guided by repeated visualisation 
of the renal arteries using a multi-sidehole anglo- 
graphic catheter. This catheter was inserted through 
the contralateral femoral artery. Following deploy- 
ment of the endovascular graft, this catheter was 
withdrawn into the aneurysm alongside the graft, and 
connected to a pressure transducer (Fig. 1). Measure r 
ments of "aneurysm pressure" were intermittent, 
because the same transducer was used to monitor 
systemic arterial pressure through a radial arterial 
catheter. Comparisons between aneurysm pressure 
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stolic pressure and mean pressure were also sig- 
nificantly lower in the aneurysm (p < 0.05). 
In two patients, the reduction in aneurysm pressure 
did not immediately follow stent-graft implantation. 
In one case, the initial aneurysm pressure was 95/45 
mmHg, while the radial arterial pressure was 125/60 
mmHg. The initial angiogram in this patient demon- 
strated perigraft leak. Following reorientation of the 
proximal stent, using a cardiac valvuloplasty balloon, 
the aneurysm pressure fell to 25/25 mmHg, and 
angiographic signs of the leak resolved. In the other 
case, the aneurysm pressure was initially 95/55 
mmHg, while the radial arterial pressure was 160/50 
mmHg. There were no signs of perigraft leak on 
angiography, but by that time the aneurysm pressure 
had fallen to 27/27 mmHg. 
Aneurysm exclusion was successful in all cases, 
with no signs of persistent aneurysm perfusion on 
follow-up computerised tomography (CT) or 
angiography. 
Fig. 1. The position of the stent-graft and angiographic catheter at 
the time of "aneurysm pressure" measurement through the 
catheter. 
and systemic pressure were based on the first meas- 
urement of radial arterial pressure obtained imme- 
diately following measurement of aneurysm 
pressure. 
Resu l ts  
Following stent-graft implantation, aneurysm pres- 
sure was lower than corresponding radial arterial 
pressure in all cases (Table 1), with little if any 
discernable pulse wave. Therefore, the highest gra- 
dient between radial arterial pressure and aneurysm 
pressure was during systole (p < 0.05). However, dia- 
Table 1. Mean arterial pressures mmHg (number in parentheses 
standard deviation) following stent-graft implantation in eight 
patients. 
Radial Aneurysm Gradient 
Systolic 118.5 (21.1) 36.5 (13.0) 82.0 (20,1)* 
Diastolic 50.5 (7.2) 33.8(10.8) 16.7 (8.6)* 
Mean 73.2 (10.3) 34.7 (11.4) 38.5 (10.9)* 
*p <0.05 for the radial-aneurysm pressure difference, bypaired t-test. 
Discuss ion  
Endovascular exclusion produced a reduction in the 
pressure and pulse within the abdominal aortic 
aneurysm in all the cases studied. These effects are 
similar to those observed in animal models of aortic 
aneurysm, 1 and probably reflect isolation of the 
perigraft space from the aortic circulation. The most 
striking effect was the abolition of a pulse wave, 
which corresponded to the disappearance of aneu- 
rysm pulsation on palpation. The full abolition of the 
palpable aneurysm pulse was not immediate, 
although the decline in aneurysm pressure and pulse 
was only documented by serial measurement in two 
cases. 
In theory several factors might influence the pres- 
sure within the aneurysm sac. Firstly depending upon 
the pressure within the collateral bed, patent lumbar 
and inferior mesenteric arteries can act as potential 
routes of egress for a small amount of perigraft 
leakage, or as the primary routes for flow into the 
aneurysm. The former will tend to lower the pressure 
in the aneurysm; the latter will tend to raise it. The 
measurements of aneurysm sac pressure reported here 
were made while the contralateral common iliac artery 
was still open, through the internal iliac artery, to the 
pelvic arterial network. Therefore, extensive collateral 
routes existed at the time of measurement and it is 
perhaps urprising that the measured pressure was as 
low as it was. Secondly the presence of thrombus in 
the aneurysm sac would affect the patency of col- 
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lateral branches, the transmission of a pulse wave to 
the angiographic atheter, and the transmission of a 
pulse wave to the wall of the aneurysm. In the absence 
of a graft, thrombus exists in a state of flux, and its 
presence has been found to offer little protection from 
risk of rupture. 4 However, the behaviour of thrombus 
in this relatively isolated location, between the graft 
and the aneurysm wall is unknown. 
These data provide hopeful signs that endovascular 
aneurysm exclusion may protect he aneurysm from 
the effects of arterial pressure. However, it is far from 
certain that the observed pressure reduction is real, 
durable, and associated with reduced rates of aneu- 
rysm dilatation and rupture. To address these issues 
we need long term follow-up of excluded patients 
with serial imaging, to assess aneurysm size, and 
serial pressure measurement via implantable 
transducers. 
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